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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to exothermic 
heat exchangers and particularly heat exchangers of the 
type employed tor cooling of compressed refrigerant 
gas discharged from a compressor, which are often re- 
ferred to as condensers due to the change of state of 
the refrigerant from a gas to a liquid during cooling. In 
providing condensers for refrigerant gasses and the as- 
sociated conduits for connection to the other compo- 
nents of the refrigerant system, it has heretofore been 
the practice to incorporate a filter/drier in the system 
conduits on the discharge or downstream side of the 
condenser. 

[0002] In refrigerant systems employed for vehicle 
passenger compartment air conditioning systems, it has 
been common practice to mount a drier/filter on the ve- 
hicle body at a location generally adjacent the condens- 
er such that the conduit connections from the drier/filter 
to the expander for the evaporator intake are maximized 
to continue the cooling function of the condenser. This 
arrangement permits any condensed refrigerant gas 
discharging from the condenser to be further cooled by 
the filter/drier and the conduits leading to and from the 
filter/drier thereby ensuring that only high pressure liq- 
uid refrigerant enters the expander. 
[0003] In vehicle air conditioning systems, the com- 
petitive nature of the marketplace dictates that the cost 
of the air conditioning refrigerant system be minimized. 
Accordingly it has been desired to reduce the number 
of conduit connections and fittings required for a vehicle 
air condition ing system and particularly those of the type 
employed in mass produced passenger automotive ve- 
hicles. It has thus been desired to provide a way or 
means of incorporating a filter/drier into an automotive 
air conditioning system with a minimum of conduit fit- 
tings and connections. 

[0004] US patent 3,881,546 discloses a condenser 
with an upper head and a lower header. The lower head 
comprises a chamber into which are opened the lower 
ends of tubes, and a strainer removably inserted into the 
chamber. The chamber functions as a liquid tank in a 
conventional air conditioner. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to pro- 
vide an exothermic heat exchanger having an integral 
filter/drier incorporated in the construction thereof. 
[0006] It is a further object of the present invention to 
provide the condenser for circulating refrigerant and to 
incorporate a filter/drier in the construction of the con- 
denser. 

[0007] It is a further object of the present invention to 
incorporate a filter/drier cartridge into the outlet of a re- 
frigerant condenser. 



[0008] It is a further object of the present invention to 
provide a filter/drier cartridge which is assembleable into 
the outlet of a refrigerant condenser integrally during the 
manufacture of the condenser. 

s [0009] In accordance with the present invention, an 
exothermic heat exchanger as set forth in claim 1 is pro- 
vided. Preferred embodiments of the invention are dis- 
closed in the dependent claims . 
[001 0] According to a preferred embodiment a preas- 

10 sembled filter/drier cartridge is received in the enlarged 
outlet portion. The cartridge has a basket having the rim 
of the open end attached to a header with an outlet port 
formed therein. The basket contains desiccant material 
and is perforated in the end remote from the header 

15 such that upon assembly of the cartridge into the en- 
larged outlet portion of the condenser refrigerant flows 
into the perforated end of the basket and through the 
desiccant to the header outlet. In one embodiment the 
header is sealed in the condenser outlet by a resilient 

20 seal ring and the enlarged outlet of the condenser is de- 
formed over the header to retain it in position. In another 
embodiment the header is peripherally welded about the 
enlarged end of the condenser after assembly of the car- 
tridge therein. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

30 FIG. 1 is a top or plane view of an exothermic heat 
exchanger according to the present invention; 
FIG . 2 is a side elevation view of the h eat exchanger 
of FIG. 1; 

FIG. 3 is an enlarged view of a portion of the outlet 
35 of the heat exchanger of FIG. 2; and, 

FIG. 4 is a view similar to FIG. 3 of another embod- 
iment of the invention. 

DETAILED DESCRIPTION 

40 

[0012] Referring to FIGS. 1 and 2, the heat exchanger 
assembly is indicated generally at 10 and has an inlet 
to adapt it for external connection thereto denoted by 
reference numeral 1 2 for receiving a flow of pressurized 

45 fluid such as refrigerant therein. In the presently pre- 
ferred practice, the inlet 12 is connected to one end of 
a manifold tube 14 which has at the remote end thereof 
an enlarged portion denoted by reference numeral 16. 
A second manifold tube 15 is disposed in spaced gen- 

so erally parallel arrangement with the manifold 14; and, 
the manifolds 1 4 and 1 5 are interconnected as will here- 
inafter be described by a plurality of cross tubes. 
[0013] It will be understood that the heat exchanger 
construction illustrated in the drawings is arranged in the 

55 preferred manner for an application in an automotive air 
conditioning system. 

[0014] Referring to FIGS. 1 and 2, the first manifold 
14 has a plug or partition 18 disposed therein at a de- 
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sired distance from the inlet 1 2 such that a common end 
ot a plurality of cross tubes denoted by reference nu- 
merals 20, 22, 24 are in communication with a chamber 
19 and the inlet 12; and, the opposite end of the tubes 
20, 22, 24 are connected to the upper end of manifold 
15. A second plurality of manifold tubes denoted by ref- 
erence numerals 26, 28, 30 have one common end of 
each connected to the manifold 1 5 with the opposite end 
of each tube 26, 28,30 connected to chamber 39 in man- 
ifold 1 4 on the side of plug 1 8 opposite the tubes 20, 22, 
24. A second partition or plug 32 is provided in the man- 
ifold 15 to isolate to form a common chamber 33 in the 
manifold communicating with the tubes 20-30. A third 
plug or partition denoted by reference numeral 38 is pro- 
vided in manifold 14 to form the chamber 39. 
[0015] It wilt be understood that flow entering inlet 12 
flows into chamber 1 9 and through tubes 20, 22, 24 into 
the chamber 33 in manifold 15 and returns to chamber 
39 in manifold 1 4 through tubes 26, 28, 30. An additional 
plurality of tubes denoted by reference numerals 34, 36 
each have a common end thereof attached to chamber 
39 in manifold 1 4 with the opposite end of each attached 
to manifold 16 to communicate with the chamber 37 
formed below plug 32. 

[0016] Thus flow returning from tubes 26, 28, 30 in 
chamber 39 flows through tubes 34, 36 into the chamber 
37 in manifold 15. 

[0017] A plurality of tubes denoted by reference nu- 
merals 40, 42 has one common end of each connected 
to manifold 14 below plug 38 to communicate with the 
outlet chamber 44, with the opposite end of the tubes 
40, 42 connected to manifold 15 to communicate with 
the chamber 37. Thus flow entering chamber 37 from 
tubes 34, 36 returns to manifold 14 in chamber 44 via 
tubes 40, 42 and from chamber 44 flows to the outlet 1 6. 
[0018] Referring to FIG. 3, the enlarged end portion 
16 of the manifold 14 has received therein a filter/drier 
cartridge indicated generally at 46 which is formed of a 
header 48 having an outlet passage 50 formed therein 
with a basket or shell 52 having the rim of the open end 
thereof attached to the header 50. In the presently pre- 
ferred practice the header 50 has a reduced diameter 
portion 54 which is undercut at 56 such that the end of 
the basket 52 is deformed such as by crimping thereover 
and is thus retained thereon. The end of the basket 52 
remote from header 48 is perforated to form apertures 
57 preferably by punching out tabs as denoted by refer- 
ence numeral 58. 

[0019] The basket 52 is filled with a suitable desiccant 
material indicated by reference numeral 60 which is 
preferably of a granular form. 

[0020] A perforated metal cup 62 having a plurality of 
apertures 61 is pressed into the end of the shell 52 and 
forms a plenum chamber 63 between the desiccant ma- 
terial and header outlet. In the presently preferred prac- 
tice a layer of suitable filter material such as for example 
fibrous glass material is disposed adjacent the inner sur- 
face of the perforated end of the cup 52 and also adja- 



cent the perforations in the cup 62 in the interior of the 
basket 52. 

[0021] In the embodiment of FIG. 3, the header is pe- 
ripherally welded to the enlarged diameter portion 16 of 
5 the manifold 1 4 as indicated by reference numeral 64 to 
seal and retain the header to the outlet portion 16 of 
manifold tube 14. 

[0022] Referring to FIG. 4, an alternate embodiment 
of the invention is illustrated as having a tubular heat 

10 exchanger manifold 114 having an enlarged outlet end 
116 with a filter/drier cartridge denoted generally at 146 
received therein. The cartridge 1 46 has a basket or shell 
152 with perforations 157 in one end and attached by 
the deforming the rim thereof 1 56 over an undercut 1 54 

is provided in a header 148 having outlet port 150. The 
basket is filled with desiccant material 160; and, the 
header 148 has a resilient seal ring received in an an- 
nular groove 172. In the embodiment of FIG. 4 the end 
of the enlarged tubular portion 116 of manifold 114 is 

20 deformed over a chamfered surface 1 74 provided on the 
header to retain the header and cartridge in the outlet 
formed by the enlarged portion 116. 
[0023] The present invention thus provides a novel 
heat exchanger particularly suitable for the refrigerant 

25 condenser employed in automotive air conditioning ap- 
plications and has a cartridge type filter/drier assembled 
integrally into the construction of the heat exchanger. 
[0024] Although the invention has hereinabove been 
described with respect to the illustrated embodiments, 

30 it will be understood that the invention is capable of mod- 
ification and variation and is limited only by the following 
claims. 



35 Claims 

1. An exothermic heat exchanger (10) for a refrigera- 
tion system comprising: 

40 (a) a plurality of conduits (20, 22, 24, 26, 30, 

34, 36, 40 ,42) disposed in spaced generally 
parallel arrangement; 

(b) a first (14) and second (15) manifold, each 
disposed for interconnecting common ends of 

45 said conduits for permitting flow therebetween; 

(c) a tubular enlarged diameter outlet end por- 
tion (1 6) formed in one of said first (1 4) and sec- 
ond (15) manifolds, 

(d) defining integrally therewith a cartridge re- 
so ceiving cavity therein; and, 

(e) a cartridge assembly (46) having: 

(i) a header (48) in sealing engagement 
with said outlet end portion (16) and with 
55 an outlet port (50) adapted for external con- 

duit connection and a basket (52) received 
in said cavity having the rim thereof at- 
tached to said header (48) with the remote 
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end thereof perforated; 

(ii) desiccant material (60) disposed within 
said basket (52); 

(iii) sealing means (64, 170) operative to 
seal said header (46) in said outlet end por- s 
tion (16). 

2. The heat exchanger defined in claim 1 , wherein said 
cartridge subassembly (46) includes perforated 
plate means (62) disposed in said basket (52) and 10 
defining a plenum chamber (63) between said gran- 
ular desiccant material (60) and said header outlet 
port (50). 

3. The heat exchanger defined in claim 1 , wherein said 15 
cartridge subassembly (46) includes perforated 
plate means (62) disposed in said basket (52) and 
defining a plenum chamber (63) between said gran- 
ular desiccant material (60) and said header outlet 
port (50); and, a layer of fibrous filter material (67) 20 
disposed intermediate said granular desiccant ma- 
terial (60) and said perforated plate. 

4. The heat exchanger defined in any of claims 1-3, 
wherein said cartridge assembly (46) is retained in 25 
said outlet end portion (16) by deformation ot said 
tubular outlet end portion over said header. 

5. The heat exchanger defined in any of claims 1 -3, 
wherein said cartridge assembly (46) is retained in 30 
said outlet end portion (1 6) by weldment (64) to said 
header (48). 

6. The heat exchanger defined in claim 2 further in- 
cluding a layer of filter material (67) adjacent said 3S 
perforated plate means (62). 

7. The h eat exchanger defined in any of claims 1 -6 fur- 
ther including a layer of filter material (65) adjacent 
said perforated end of said basket (52). *o 

8. The heat exchanger defined in any of claims 1-7, 
wherein said sealing means operative to retain and 
seal comprises a resilient seal ring (170) and defor- 
mation of said enlarged diameter outlet end portion *5 
(16). 

PatentansprOche 

so 

1. Exothermer Warmetauscher (10) fur ein KOhlsy- 
stem, welcher folgendes aufweist: 

(a) eine Vielzahl von Leitungen (20, 22, 24, 26, 

30, 34, 36, 40, 42), die voneinander beabstan- ss 
det und im wesentlichen parallel zueinander 
angeordnet sind; 

(b) eine erste Sammelleitung (14) und eine 



zweite Sammelleitung (15), die jeweils ange- 
ordnet sind, um gemeinsame Enden der Lei- 
tungen zu verbinden, um eine Stromung dazwi- 
schen zu gestatten; ■ 

(c) einen rohrformigen AuslaBendteil (16) mit 
vergrofBertem Durchmesser, wobei der Ausla- 
Bendteil entweder in der ersten Sammelleitung 
(1 4) oder in der zweiten Sammelleitung (1 5) ge- 
bildet ist, 

(d) und integral damit eine Kartuschen- oder 
Patronenaufnahmekammerdarin definiert; und 

(e) eine Kartuschen- oder Patronenanordnung 
(46) mit: 

(i) einen Kopfteil (48) in abdichtendem Ein- 
griff mit dem AuslaBendteil (16) und mit ei- 
nem AuslaBanschluB (50), der geeignet ist 
f Or eine Verbindung mit einer externen Lei- 
tung, sowie mit einem Korb (52), der in der 
Kammer aufgenommen ist und dessen 
Randan dem Kopfteil (48) befestigt ist, wo- 
bei das entfernte Ende des Korbs perforiert 
bzw. durchlochert ist; 

(ii) Trockenmittel bzw. -material (62), das 
in dem Korb (52) angeordnet ist; 

(iii) Abdichtmittel (64, 170), die vorgesehen 
sind zum Abdichten des Kopfteils (48) in 
dem AuslaQendteil (16). 

2. Warmetauscher gemaB Anspruch 1 , wobei die Kar- 
tuschen- bzw. Patronenanordnung (46) perforierte 
bzw. durchlocherte Plattenmittel (62) umfaBt, die in 
dem Korb (52) angeordnet sind und eine Plenum- 
oder Hohlkammer (63) zwischen dem kornigen 
Trockenmittel (60) und dem AuslaBanschluB (50) 
des Kopfteils definiert. 

3. Warmetauscher gemaB Anspruch 1 , wobei die Kar- 
tuschen- bzw. Patronenanordnung (46) perforierte 
bzw. durchlocherte Plattenmittel (62) umfaBt, die in 
dem Korb (52) angeordnet sind und eine Plenum- 
oder Hohlkammer (63) zwischen dem kornigen 
Trockenmittel (60) und dem AuslaBanschluB (50) 
des Kopfteils definiert; sowie ein Lage aus faseri- 
gem Filtermaterial (67), die zwischen dem kornigen 
Trockenmittel (60) und der perforierten Platte ange- 
ordnet ist. 

4. Warmetauscher gemaB einem der Anspruche 1 -3, 
wobei die Kartuschen- bzw. Patronenanordnung 
(46) in dem AuslaBendteil (16) gehalten wird, indem 
der rohrfdrmige AuslaBendteil uberden Kopfteil de- 
formiert bzw. verformt wird. 

5. Warmetauscher gemaB einem der Anspruche 1-3, 
wobei die Kartuschen- bzw. Patronenanordnung 
(46) durch eine SchweiBung (64) an den Kopfteil 
(48) in dem AuslaBendteil (16) gehalten wird. 
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6. Warmetauscher gemaG Anspruch 2, wobei der 
Warmetauscher ferner eine Lage aus Filtermaterial 
(67) benachbart zu den perforierten Plattenmitteln 
(62) umfaGt. 

7. Warmetauscher gemaG einem der Anspruche 1-6, 
wobei der Warmetauscher f erner eine Lage aus Fil- 
termaterial (65) benachbart zu dem perforierten En- 
de des Korbs (52) umfaGt. 

8. Warmetauscher gemaG einem der AnsprOche 1-7, 
wobei die Abdichtmittel zum Halten und Abdichten 
eine elastischen Dichtring (170) sowie Deformation 
bzw. Verformung des AuslaGendteils (16) mit ver- 
groGertem Durchmesser umfassen. 



Revendications 

1. Un 6changeur de chaleur exothermique (10) pour 
un systeme de r6frig6ration comprenant : 

(a) une plural ite de conduits (20, 22, 24, 26. 30, 
34, 36, 40, 42) disposes dans un agencement 
sensiblement parallele; 

(b) un premier (14) et un second collecteur (15), 
chacun dispose pour interconnecter les mfimes 
extremites desdits conduits afin de permettre 
un 6coulement entre eux; 

(c) une partie d'extr6mit6 de sortie de plus 
grand diametre (16) form6e dans Pun desdits 
premier (14) et second (15) collecteurs; 

(d) d6limitant int6rieurement une cavite de re- 
ception de cartouche qui en fait partie int6gran- 
te; et 

(e) un ensemble de cartouche (46) 
comprenant : 

(i) un culot (48) en contact 6tanche avec 
ladite partie d'extr6mit6 de sortie (16) et 
comportant un orifice de sortie agenc6 
pour pouvoir St re raccord6 a un conduit ex- 
teme et un panier (52) recu dans ladite ca- 
vit6 dont le rebord est fix6 audit bouchon 
de sortie (48) et dont Textr6mit6 6loign6e 
est perforee; 

(ii) une matiere d6shydratante (60) dispo- 
sed a i'intdheur dudit panier (52); 



2. L'6changeur de chaleur defini dans la revendication 

1, dans lequel ledit sous-ensemble de cartouche 
(46) comporte des moyens formant plaque perforee 
(62) disposes dans ledit panier (52) et d6limitant 

5 une chambre de tranquilisation (63) entre ladite ma- 
tiere deshydratante granulaire (60) et le dit orifice 
de sortie (50) dudit culot. 

3. L'6changeur de chaleur defini dans la revendication 
10 1, dans lequel ledit sous-ensemble de cartouche 

(46) comporte des moyens formant plaque perfor6e 
(62) disposes dans ledit panier (52) et d6limitant 
une chambre de tranquilisation (63) entre ladite ma- 
tiere deshydratante granulaire (60) et le dit orifice 
75 de sortie (50) dudit collecteur et une couche de ma- 
tiere filtrante fibreuse (67) disposee entre ladite cu- 
lot deshydratante granulaire (60) et ladite plaque 
pertor6e. 

20 4. L'6changeur de chaleur d6fini dans Tune quelcon- 
que des revendications 1 a 3, dans lequel ledit en- 
semble de cartouche (46) est retenu dans ladite 
partie d'extr6mit6 de sortie (1 6) par deformation de 
ladite partie d'extr6mit6 de sortie tubulaire autour 
2S dudit culot. 

5. L'6changeur de chaleur defini dans Tune quelcon- 
que des revendications 1 a 3, dans lequel ledit en- 
semble de cartouche (46) est retenu dans ladite 

30 partie d'extr6mit6 de sortie (16) par soudage sur le- 
dit culot (48). 

6. L'gchangeur de chaleur defini dans la revendication 

2, comportant, en outre, une couche de matiere fil- 
35 trante (67) adjacente auxdits moyens formant pla- 
que perfor6e (62). 

7. L'echangeur de chaleur defini dans i'une quelcon- 
quedes revendications 1 a 6, comprenant, en outre, 

40 une couche de matiere filtrante (65) adjacente a la- 
dite extr6mit6 perforee dudit panier (52). 

8. L'echangeur de chaleur d6fini dans I'une quelcon- 
que des revendications 1 a 7, dans lequel lesdits 

45 moyens d'6tanch6it6 servant a retenir et a assurer 
I'6tanch6it6 comprennent une bague d'etanch6ite 
6lastique (170) et la deformation de ladite partie 
d'extr6mit6 de sortie (16) de plus grand diametre. 

50 



20 



25 



30 



35 



40 



(iii) des moyens d'6tancheit6 (64, 1 70) ser- 55 
vant a adapter de maniere 6tanche ledit cu- 
lot (48) dans ladite partie d'extr6mit6 de 
sortie (16). 




* 
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